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SUPPLEMENTARY NOTES
ABSTRACT
Finite element models of the generic V-Hull and soldier were successfully integrated. Methodologies were developed to investigate the effects of structural component variations and safety measures on the risk of injury to the legs and lumbar. These models and software tools can now be used by the Army to evaluate future designs and improve current vehicle designs in an effort to improve occupant safety on and off the battlefield. Studies were performed to investigate the effects of material thickness on the lumbar and legs during an underbody blast event. A study was completed that determined the effects of foam on tibia forces during an under body blast event.
SUBJECT TERMS
Simulation, finite element model, biomechanics, injury, under body blast, design, vehicle
EXECUTIVE SUMMARY Objectives
The objective of this effort is to develop a finite element model of a soldier to be used in identifying and exploring the benefits of safety enhancements in military vehicles. A finite element modeling and simulation assessment will identify key design parameters enabling improvements in design performance of existing and future tactical vehicles. Important scenarios include vehicular collisions, blast/fragment impact, and rollovers, as well as related hazards involving fuel and oil/fluid fires, carbon monoxide leakage, etc. The overall goal is to develop models and methodologies that may determine the relative importance and correlation of vehicle design factors and demonstrate how changes in these design factors can significantly increase the overall safety and survivability of occupants.
Importance of Project
The importance of this project is to develop a model and methodology that can be used by the Army to make informed design decisions on vehicles and restraints systems that will minimize the risk of injury to the occupants. By using the design variation studies along with the high fidelity soldier model, this approach can be applied to any vehicle in which models are available.
Technical Approach
A medical imaging database was identified and used to develop individual component finite 
Accomplishments
Finite element models of the generic V-Hull and soldier were successfully integrated.
Methodologies were developed to investigate the effects of structural component variations and safety measures on the risk of injury to the legs and lumbar spine. These models and software tools can now be used by the Army to evaluate future designs and improve current vehicle designs in an effort to improve occupant safety on and off the battlefield. 
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Using the NAVAIR spine as the base structure, various anatomical models were created from surface models. The first structure to be added to the model was the rib cage. A surface of the ribs was first meshed and then scaled to fit the existing spine model, Figure 2 . The ribs were connected by the use of rigid body constraints between the rib ends and the thoracic vertebrae. 
Anatomical surfaces of the scapula and clavicle were obtained and added to the model to create connection points for the arm models. Similarly, arms were created by creating volumetric meshes of the humerus, radius, ulna and hand bones. For the arms, hands, scapula and clavicle, the materials were made to be rigid and joints created using computational constraints, Figure 4 . increase in tibia force. The truss acts as an energy absorption device and by increasing the thickness the rigidity is also increased, allowing the force from the hull to be transferred into the floor more readily. Finally, increasing the floor thickness had no effect on tibia forces. The results are shown in Figure 13 , Figure 14 , and Figure 15 . Figure 19 shows the position of the lumbar model. shown how quickly these models can be adapted to inform important design changes and determine the changes in risk of injury when designing mitigation devices.
